In this paper, we used the data from "OECD/NEA Burnup Credit Criticality Benchmark 
Introduction
Considering that recently the SERPENT 2 code begins to be widely used in reactor calculations. The SERPENT software package is written in the standard ANSI-C language.
Basically, the complex is designed for the Linux operating system. "SERPENT" uses the Monte Carlo method, which is a resource-intensive method.
In this work, we compared the burnup calculations of the BWR reactor fuel assembly using this code with the results obtained by other authors. At the present time, we have carried out only a part of the necessary calculations (see [1] ) -the calculation of neutron multiplication factor (K inf ) and nuclei concentrations along burn-out time.
Further calculations are planned for the case of partial and completed dehydration of fuel assemblies, etc.
AtomFuture-2017 Figure 1 shows the horizontal cross-section of the fuel assembly of the BWR reactor.
Specification of fuel assembly (see [1])
A large water rod is located in the center of the fuel assembly. The dimensions of the fuel assembly are shown in Table 1 . The fuel assembly of the BWR reactor consists of five kinds of fuel rods, 4.9(1), 3.6(2), 3.0(3) and 2.3(4) wt % U-235-enriched UO2 rods without Gadolinium (Gd) and 3.0(G) wt% U-235 -enriched UO2 rods with 4.5 wt% Gd, and a water rod. (Temperature: Fuel rods at 900 K, water rod at 559 K)
In-channel and out-channel moderator are water with 0% void fraction at 559K.
Cladding and channel box are Zircaloy-4 at 559K.
Parameters of the Calculation (see [1])
Specific power is 25.6 MW/tHM, fuel burnup is 40* GWd/tHM, and the cooling time after burnup is 0 years. And we use the library "endfb7". (* Assembly value)
We will consider K inf for the burnup of 0, 0. 2, 10, 20, 30, 40 GWd/tHM and benchmarked nuclides after burnup. 
Results from SERPENT2
The dependence of K inf on the method of solving the burnup problem was studied for the following methods:
• Nor: Calculated with the normal options.
• LEQI: Calculated with use the LEQI.
• LEQI-10: Calculated with use the LEQI and pins with Gadolinium (Gd) divided into 10 radial parts.
• LEQI-F10: Calculated with use the LEQI and all pins divided into 10 radial parts.
(LEQI: Linear extrapolation with quadratic interpolation) Figure 2 shows the results of K inf from SERPENT 2 and its the dependence on the burn-out time steps with different calculation methods. Figure 2 shows that K inf strongly depends on the degree of detailing on pins with
Gd at 10 GWd/tHM, and also shows a strong impact of the calculation methods on the results.
As for nuclear density of benchmarked nuclides after burnup, the cases give almost same results with very small differences so we do not compare them here. But we will
show you the dependence of Gd-157 nuclear concentrations (10 24 /cm 3 ) on the burnout time steps and its difference through different calculation methods. 
Comparison of results
Now, we will compare the results of SERPENT 2 with the results of some different codes extracted from [2] . We do not take all the results in [2] for comparison, because of which special cases result in very large deviations. Table 3 shows the average values of K inf from SERPENT2 (SE) and from some authors (X) in [2] computed by different codes, and deviation between them. Figure 4 shows the dependence on the burn-out time steps of SE and X. From Figure 4 , we can see K inf of SE and X approximately coincide and the biggest deviation is 1.31% at 10 GWd/tHM Table 4 shows the deviation from average values of nuclear concentrations for benchmarked nuclides after burnup from SERPENT2 (SE) and some different codes in [2] . (%)
Notation: (codes used in [2] )
• B: WIMS7
• C: APOLLO2 Pu -238 5,19 12,64 -1,97 -4,95 7,27 -3,16 -4,95 6,68 -10,32 -6,44 • Q: SCALE4.4 R: KENORESTОшибка! Ошибка связи. Table 4 shows that the differences in nuclear concentrations obtained by different codes vary significantly, especially for burnable absorbers (Gd).
Conclusion
The results obtained from the SERPENT 2 code are in good agreement with the results obtained from other codes. The discrepancies that were given by SERPENT2 can be caused by constants, the method of calculations, libraries, and others. And not only K inf , the results for burnable absorbers essentially depend on the method of solving the burnup problem. So we need to give several calculation methods in order to get the best estimate for the solution.
